nalysis
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Software work

Reconstructi
TASD model

erformance

Resolution
Next steps

M. Ellis - 27th April 2011



simulation andianalysis and modifying it
make TASD an optioen.

First two phases of work completed.

Lhird phase almost ready, report torbe delivered
IN‘thejeoming weeks.

Work wimﬁé'@ontinued at Glasgow

M. Ellis - 27th April 2011 3



GEANT4 application
detector.

Deve
Simu

jon of the MIND

oped by Anselmo Cervera, An Ing.
ates Isolated particles, or can read in

GEN

E or NUANCE format neutrino events and

use G4 to simulate the detector respoense.

Hoested on SVN repository at University: of
Valenciasns,,

User Controlﬁ\/ia configuration text file, G4 Ul
accessible as well.

M. Ellis - 27th April 2011



Separate package, also alencia.

Read in BHEP format ROOT file.

Simulates readout electronics and low level
reconstruction (hit finding, cluster finding, space
point reconstruction).

Passes a list of reconstructed space: points
assoclated, to the simulated particle in another
BHEP formatROOT file to the reconstruction
code.

M. Ellis - 27th April 2011 5



ReepRstruction

Reads in Digitizaton ouieti#eige.finds and fits
tracks using the RecPack Kalfies
package.

Has a number ofi options; including fitting single
particles and looking|ferand reconstructing
neutrino events (primary lepton; hadronic jet).

Optimized for MIND, but can now: periorm
single"particle fits for TASD as well.

Needs more work.to remove use of Monte
Carlo information in"reeonstruction process.

M. Ellis - 27th April 2011



Parametrized GEANT4 v
model:

ed that

Individual triangular or rectangular cross-sec
extruded scintillater bars.

WLS fibre inside each bar.

Planes made up of a layer (or two; withjalternating
onientation, as appropriate) of bars.

Mod‘l]l*es..m‘gde up of an ‘X" and "Y* orientation plane.

Complete detector made up of required number of
modules.

Various options to:eentrol.detector shape and size. -



el Options
MindTasd — 0 = Ml

PrismWidth — Width of the bas
PrismHeight — Height of the bar (mm)
RectBar — Trianglurr er rectangular cross-section
PrismLength — Length ofi the'extrusion
-ibreRadius — Radius of the WLSHilre

-ibre@ffset values control location with respect to
centre of bar,

Other options éontrol detector shape, visualization
of components, etc...

M. Ellis - 27th April 2011
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Hit reconstruction;
Tracking

Tracking efficiency
tum resolution
Charge'll
Particle 1D

M. Ellis - 27th April 2011 11




X Planes - Measure Y X Planes - Measure Y

200 15 -10 -5 0 5 10 15 20 200 15 -10 -5 0 5 10 15 20
Z (mm) Z (mm)
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Simulation of one MINERvVA Module Single-Ended Readout
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Clusters

Cluster Reconstruction

T FTnaf T T alhz] F T
Constant 0.2729E+05 _|
Mesn 10.32

Sigma

Fe
tn
i

20 40 60 80

1000 120 140 160 130 200

Light Yield (PE)

onstruction

Clusters

Cluster Reconstruction

PITRRRRNT RS
Constant 12757
Mesn 39.627]

Sigma 12.21]

—

20 40 60 80
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Point Energy Reconstruction

III|III|III|III|III|Illllf/nuflllzg_2zllﬂlzt_

Constant 0.1517E+05
Mesn 64.727]
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Energy Resolution (MeV)
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NUANCE NuMu CC Event NUANCE NuMu CC Event
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onstruction

Muons Electrons

J

STTTT
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Efficiency

Electrons

Efficiency
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Simulated Momentum (GeV/c)
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Electrons
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Electrons

Charge ID Efficiency

1

Simulated Momentum (GeV/c)
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MMuon 1D Efficiency

Particle ID

Particle ID

Light Yield per Fitted point

Reconstructed Momentum {GeV/c)
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and current status of performance:

Hand over software to Glasgow for continuing
work:

JEurther improvements to code.

Hi%@:‘:tudy of TASD performance.
First comparisen of TASD on MIND based on; full
reconstruction using.the same software framework.

M. Ellis - 27th April 2011 23
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